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(57) [Abstract] 

[Object] The present invention relates to an optical 
transmitter equipped with a Mach-Zehnder optical modulator, 
and has an ob j ect of providing an optical transmitter suitable 
10 for high-speed transmission that does not require a capacitor 
for connecting between the optical modulator and a driving 
circuit . 

[Construction] Consists of a light- source 50, a 
Mach-Zehnder optical modulator 48 equipped with a signal 
15 electrode 12 and a bias electrode 16, an optical branching 

circuit 28 for branching an output optical signal, a driving O a 
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[0064] Fig. 11 is a block diagram of an optical 

transmitter showing a preferred embodiment of the present 
invention. 48 denotes a Mach-Zehnder optical modulator 
equipped with a signal electrode 12 and a bias electrode 
25 16. In this example, a structure shown in Fig. 1 is used. 



circuit for giving a driving voltage to a signal electrode 
12, and an operating point control circuit for giving a bias CD 

o 

voltage to the bias electrode 16. q 
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[0065] A light f roma DFB laser diode 50 as a light source 

is input to the optical modulator 48 through an optical 
isolator 52. A light output from the optical modulator 48 
is branched by an optical branching circuit 28 consisting 
5 of a photocoupler and the like. One of the branched lights 
is transmitted to an optical transmission path not shown 
as an optical signal output. The other light obtained by 
branching by the optical branching circuit 28 is converted 
into an electric signal by a photoelectric converter 30 
10 structured by using a photodiode and the like. This signal 
is amplified by an amplifier 64, and is then input to a phase 
detector 4 4 . 

[0066] 54 denotes an amplifier circuit as a driving 

circuit . This amplifier circuit 54 amplifies an input signal, 

15 and outputs a result as a driving voltage signal having a 
predetermined amplitude. 5 6 denotes an amplitude 
modulating circuit as a low-frequency superimposing circuit 
for superimposing a low-frequency signal with a driving 
voltage signal from the amplifier circuit 54. 

20 [0067] , A low-frequency signal from the oscillator 34 

is input to the amplitude modulating circuit 56 through a 
variable resistor 58. The variable resistor 58 is for 
adjusting amodulation level of the amplitude modulated based 
on the low-frequency signal . 

25 [0068] A phase detecting circuit 44 compares the phase 



2 



of a frequency component of a lower-frequency signal included 
in the electric signal from the photoelectric converter 30 
with the phase of a low-frequency signal from an oscillator 
34, and obtains a DC signal in the polarity corresponding 
5 to a direction of an operation point drift and at a level 
corresponding to the size of the operation point drift. 
Specifically, the phase detecting circuit 44 consists of 
a synchronous detector circuit 60 and a low-pass filter 62. 
[0069] 66 denotes an operational amplifier as a bias 

10 control circuit . This operational amplifier 66 gives a bias 
voltage to the bias electrode 16 of the optical modulator 
so that the input DC signal becomes zero. 

[0070] In this example, a driving voltage signal has 

been given directly to the signal electrode 12 without through 

15 a capacitor. Therefore, there is observed no driving 
waveform in a symmetrical shape . In order to make it possible 
to carry out a symmetrical modulation, a low-frequency signal 
is superimposed with the bias voltage that is given to the 
bias electrode 16. Specifically, a low-frequency signal 

20 from the oscillator 34 is given to the bias electrode 16 
through a variable resistor 68 and a coupling capacitor 70. 

[Brief Description of the Drawings] 

25 [Fig. 11] Fig. 11 , is a block diagram of an optical 
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transmitter that shows an embodiment of the present 
invention . 





Fig . 
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Block 


diagram of the embodiment 
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Mach-Zehnder optical modulator 




50 


DFB laser 
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Optical isolator 
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54 


Amplifier circuit 




56 


Amplitude modulating circuit 






Electric signal input 
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Bias electrode 
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Signal electrode 
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Terminating unit 
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Operational amplifier circuit 
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Optical branching circuit 




30 


Photoelectric converter 
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Low-pass filter 
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60 


Synchronous detector circuit 
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Oscillator 
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Optical signal output 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



